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Homework Title: Exercise 1.7

Problem description:

A floating-point number system is characterized by four integers: the base ,

the precision p, and the lower and upper limits L and U of the exponent range.

(a) If  = 10, what are the smallest values of p and U, and largest value of L,

such that both 2365.27 and 0.0000512 can be represented exactly in a

normalized floating-point system?

(b) How would your answer change if the system is not normalized, i.e., if gradual

underflow is allowed?

Problem solution:

(a) We represent both numbers in a normalized floating-point system with

 = 10 to see, which values we need for p, L and U. Because the system

is normalized, the mantissa has to be between 1 and 10 (1 <= m < .
2365.27 = 2.36527 * 10^3

0.0000512 = 5.12 * 10^(-5)

(b) If the floating-point system is not normalized and the limits of the

exponent are not fixed, we can represent the second number in a different way:

0.0000512 = 0.00512 * 10^(-2)

(the first number does not change)

2365.27 = 2.36527 * 10^3

Results:

(a) We see, that the precision p has to be at least 6 digits, the upper limit of

the exponent U >= 3, and the lower limit of the exponent L <= -5 to represent

both numbers exactly.

(b) If gradual underflow is allowed, the lower limit of the exponent L could

be as large as -2.

Discussion and Comments: 

